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Origins of regeneration
A zone of undifferentiated progenitors, called the 
blastema, functions to regenerate a fully functional limb 
following injury in salamanders. The pluripotency and 
origin of the cells in the blastema remain unclear because 
of the complexity of the adult limb as an experimental 
system. Kragl and colleagues recently used an integrated 
green fluorescent protein to comprehensively track the 
limb tissues during regeneration in the axolotl salamander 
(Ambystoma mexicanum). In these animals, limb blastema 
cells failed to switch between embryonic germ layers, and 
most of the cells were restricted to their own tissue iden-
tity. The dermis formed both cartilage and tendons but not 
muscle, whereas muscle cells begot muscle but not car-
tilage or epidermis. In addition, proximodistal positional 
identity appeared as a tissue-specific property. Specifically, 
cartilage-derived blastema cells maintained positional 
identity, whereas the Schwann cell-derived blastema cells 
did not. These results challenge the common conception 
that the blastema is composed of homogeneous progeni-
tor cells and demonstrate that the blastema contains mul-
tiple cell types from different tissues that occupy distinct 
subregions. More importantly, limb regeneration occurs 
without cell dedifferentiation to the earliest pluripotent 
state. (Nature 460:60–5, 2009)
New stem cell reservoir
Leucine-rich repeats and immunoglobulin-like domain 
protein 1 (Lrig1), which was identified in a screen for 
human epidermal stem cell markers, is required for epi-
dermal homeostasis. Jensen and colleagues demonstrat-
ed that Lrig1 expression defines a multipotent stem cell 
population in the epidermal junctional zone. The mam-
malian epidermis comprises the interfollicular epidermis 
(IFE) with associated hair follicles, sebaceous glands, 
and sweat glands, and distinct populations of stem cells 
are thought to reside in different locations. Following 
flow cytometric isolation, the Lrig1-expressing cells, 
which were highly clonogenic, contributed to all of the 
epidermal lineages similarly to the well-characterized 
bulge stem cells; however, lineage analysis in intact skin 
revealed that these Lrig1-positive cells are actually bipo-
tent and specifically give rise to cells in the IFE and seba-
ceous glands. Furthermore, Lrig1 is required for stem cell 
quiescence in adult mouse epidermis, because loss of 
this factor resulted in expansion of the junctional zone 
stem cell compartment and epidermal hyperproliferation 
in the IFE. Lrig1 is the first identified marker of cells in 
the junctional zone. These results support the notion that 
the junctional zone constitutes a previously unidentified 
reservoir of IFE stem cells. (Cell Stem Cell 4:427–39, 2009)
Sundry signals
A variety of signaling systems and transcription factors—
including the tyrosine kinase receptor KIT, the G-coupled 
endothelin B receptor (EDNRB) and its ligand ET3, and 
the hepatocyte growth factor (HGF)—are involved in 
melanocyte development. Indeed, KIT and EDNRB are 
indispensable for the survival and maintenance of melano-
cyte lineage cells. Aoki and colleagues recently discovered 
that noncutaneous melanocytes that developed in the eye, 
ear, and harderian gland were dependent on ET3 and HGF 
signaling but less dependent on KIT signaling. Interestingly, 
cutaneous melanocytes in the dermis were more responsive 
to ET3 and HGF, like the noncutaneous melanocytes, but 
those in the epidermis were highly dependent on KIT. 
These results underscore the existence of two distinct types 
of mouse melanocytes and highlight the molecular basis 
for differentiation of noncutaneous or dermal melanocytes 
from epidermal melanocytes. Furthermore, future studies 
based on these findings may shed light on the patho-
genesis of melanocyte-related diseases such as melanomas. 
(Development 136:2511–21, 2009)
direct epidermal descendent
Merkel cells (MCs) are neuroendocrine cells that occur in 
the basal layer of the epidermis. These cells are innervated 
by slowly adapting type I mechanoreceptor nerve fibers 
and function in response to tactile stimuli. The presence 
of these cells in the epidermis coupled with their linkage 
with neurites and their role in mechanotransduction have 
confounded the determination of their cellular origin for 
more than a century. Recently, two independent stud-
ies demonstrated convincingly that MCs are descended 
from the epidermal lineage. Using lineage-tracing experi-
ments with epidermal-specific CRE, Van Keymeulen and 
colleagues directly demonstrated that MCs arise from 
epidermal progenitors during embryogenesis. In adults, 
epidermal progenitor cells give rise to new MCs during 
adult homeostasis. Furthermore, this group, as well as 
Morrison and colleagues, conditionally deleted the Atoh1 
transcription factor in epidermal progenitors in mice, 
resulting in a complete absence of MCs in all regions of the 
skin. Conditional deletion of this factor in the neural crest 
lineage, however, had no impact on the MC population. 
Thus, these experiments demonstrated that Atoh1 expres-
sion is required for early specification of MCs through-
out the body. Together, these findings will undoubtedly 
pave the way for further exploration of sensory function 
through MCs as well as identification of the cells at the 
origin of MC carcinoma, a rare but deadly cancer. (J Cell 
Biol 187:91–100, 2009; Dev Biol 336:76–83, 2009)
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